The Białowie_ za Forest is one of the last large remnants of near-natural lowland temperate forest in Europe. For centuries it has had a favourable conservation status by virtue of being a royal game reserve. However, the governance and management changes introduced during the twentieth century have affected the forest's ecological status. For two decades, scientists alongside environmentalists have been debating fiercely with foresters and local residents about effective biodiversity conservation of the Białowie_ za Forest. Based on a literature review and semi-structured interviews with the main stakeholders in this debate, we analysed the mechanisms underlying the on-going discord, and the assumptions behind the claims of opponents. Important findings were that neither of the opposing groups favoured management options that were optimal for the maintenance of the Białowie_ za Forest biodiversity values in the long term. Second, persistent tension was fostered through a mutual lack of trust, incompatible appreciation of factual data, local vested interests and by overall economic insecurity of local stakeholders. We discuss the need for restoration-oriented management that would both secure remnants of this irreplaceable ecosystem and restore more disturbed areas of the entire forest massif. There seems to be a need for a shift toward an approach combining bottom-up social processes focused on addressing concrete needs of local stakeholders with strong communication of the clearly identified conservation values of the Białowie_ za Forest. Finally, incentives for biodiversity conservation must be incorporated into pertinent legislation and funding, as only then would the entire scheme for management and governance stand a chance of success.
Introduction
The Białowie_ za Forest in northeast Poland is, one of the last large remnants of near-natural lowland temperate forest in Europe (Faliński 1986; Tolkach et al. 1997; Vera 2000) , has provoked emotions in the scientific community and among politicians, environmental activists and foresters for almost two decades. This forest complex provides a habitat for a practically complete assemblage of species that are characteristic of natural dynamic forests in this eco-region. Białowie_ za hosts rare species, having properties of an untouched forest, such as dead wood, large trees and naturally dynamic stands (Nilsson et al. 2002; Jędrzejewska and Wó jcik 2004; Tomiałojć and Wesołowski 2005; Marris 2008; Roberge et al. 2008) . Recent studies show that the near-natural part of the Białowie_ za Forest's massif is a unique reference area for forest biodiversity conservation, where the number of natural forest qualities satisfies the requirements of representative focal species (Peterken 1996; Bobiec et al. 2000; Angelstam et al. 2002; Tomiałojć and Wesołowski 2004; Roberge and Angelstam 2006) . Moreover, the area is attractive for its timber resources, as well as for national and international tourism.
One would expect that in the age of highly developed concerns for biodiversity conservation, supported by numerous international policies (EEC 1979 (EEC , 1992 UN 1992) , the future of such a biodiversity hotspot would be safeguarded. Nevertheless, for a long time, the Polish part of Białowie_ za Forest has been the arena for a continuous conflict on how to manage the forest and its biodiversity (Gutowski et al. 2000) . Even if it is widely recognised by the scientific community that this forest's ecological values, such as specialised species, functional habitats and natural processes, are presently threatened by forest management activities, in particular by overly intense harvesting rates of old trees and stands affecting the forest's ecosystem function, structure and composition (Kirby et al. 1991; Bobiec 2002a; Wesołowski 2005; Wesołowski et al. 2005; Czeszczewik and Walankiewicz 2006) , there is still no agreement among various stakeholders on the future management and governance of the Białowie_ za Forest.
There is currently an on-going struggle between two main opinions, either keeping the status quo of the present forest management, or reducing wood harvesting and improving protection of the forest. About 16% of the Polish part of Białowie_ za Forest massif is a national park, the highest form of area protection in Poland. The rest is managed by the State Forest (SF) holding. The opponents of the present management are convinced that current logging of the forest by the SF is detrimental for conservation of biodiversity in this area. They propose expanding the national park to cover the whole Polish part of Białowie_ za Forest (Jędrzejewski and Jędrzejewska 1995) .
The controversy around Białowie_ za Forest clearly demands further analysis that goes beyond purely ecological issues. In this study, we look closer at the conflict over the conservation of biodiversity in Białowie_ za Forest. Based on a comprehensive literature and document review, as well as interviews with the key stakeholders, we analyse mechanisms behind the disagreement and reasons for its persistence. Finally, we discuss the implications for management and governance of Białowie_ za Forest and similar areas of importance for biodiversity conservation in Europe.
Methods
To understand the general context of the Białowie_ za Forest case, we carried out a literature search and studied policy documents related to this forest massif. To gain specific knowledge on the Białowie_ za Forest conflict, we conducted semistructured interviews with 14 key stakeholders in the Białowie_ za Forest region in Spring 2006. These stakeholders represent all of the key players involved with forest governance and management in the area. A semi-structured interview is like an open conversation but based on an interview guide focusing on certain themes (Kvale 1996) . The main themes concerned attitudes towards present management, other stakeholders and attitudes towards them, Białowie_ za Forest as a planning entity, and conflicts in the region. Under each theme, general questions were prepared to guide the interview. However, since interviews were quite open, these questions were only used for guidance and many ad hoc questions were added during the interviews.
During data collection and analysis we employed grounded theory methodology (Glaser and Strauss 2008) . Grounded theory imposes an inductive, constant comparative process, where simultaneous collection and analysis of data occur (Strauss and Corbin 1990; Charmaz 2002) . The interviewees were identified using multiple methods. First, interviewees were selected through a review of policy documents, by choosing persons in different sectors that were most relevant for the planning practices affecting forest management. Letters or e-mails were sent to potential interviewees with requests for meetings, as well as questions on whether they could recommend other relevant interviewees. Additional interviewees were identified during the interviews, and were later contacted by telephone to organise a meeting. The interviews were conducted within each group until no new substantive information was obtained (i.e. saturation in terms of information content was reached; Bryman and Teevan 2005) .
We divided the stakeholders into four groups representing (1) forest management districts, i.e. foresters (two interviewees); (2) municipality administrative boards, i.e. municipalities (five); (3) the Białowie_ za National Park (BNP) (two); and (4) scientists and environmentalists working in the region (five). The division into the first three groups was decided a priori according to interviewee profession. Scientists and environmentalists were first considered to belong to two separate groups, but because of their similar attitudes, we merged them into one group during analysis of the interviews. While the resulting four groups are by no means homogenous, and their attitudes towards some issues differ, they represent similar attitudes towards the issues of concern for this study. In Autumn 2008, we conducted two additional interviews -one with a forest management district representative and one with an environmentalist -to learn about recent developments in the Białowie_ za Forest case.
The interviews were recorded, transcribed and analysed. First, open coding of the collected data was carried out, i.e. initial codes were assigned to relevant fragments of the interviews to condense the large amount of data into categories. Subsequently, axial and selective coding was carried out; the former was used to cluster emerging categories and identify key themes, while the latter was used to recognise specific themes in the analysed data. At the same time, a process of constant comparison was taking place, i.e. comparing categories, themes and the interviewees to one another (within and between different stakeholder groups) and across particular themes (Bryman and Teevan 2005) . Patterns emerged through coding, and constant comparisons provided information on the most important factors influencing the conflict in the Białowie_ za Forest region. Our objective was to make analytical generalisations about the conflict issues, not to provide statistical explanations.
Results

History of the Białowie_ za Forest
In the fourteenth century the Białowie_ za Forest was set aside as a royal forest for exclusive use by ruling families for hunting. The monarchs hunted in specially designated core areas, equivalent to current strict nature reserves (Samojlik 2005). In the fifteenth century almost 300 rangers were employed to guard the forest against poaching and illegal woodcutting. Similar systems of restrictions were in place for about 300 years. In the eighteenth century, some grazing and game-breeding activities took place, but in general the Białowie_ za Forest was left almost unmanaged (Bobiec 2002b) .
As a result of the restrictions, the Polish part of the Białowie_ za Forest was still not used for commercial forestry at the beginning of the twentieth century. However, from First World War until the end of Second World War massive logging operations in this area were conducted by consecutive occupants as well as by Polish foresters (Korbel 2005) . After the Second World War, Polish foresters started to work towards improving the forest's ecological condition and, in 1975, special rules of management were introduced. Already in 1921 a strict reserve core area of 4700 ha was established in the Polish part of Białowie_ za Forest, and the Białowie_ za National Park (BNP) was created in 1932. In 1996 the BNP was enlarged to cover 10,517 ha. Presently about half of the BNP (core area) is a strictly protected reserve with no management, while the other half constitutes an active protection reserve, with management aimed at maintenance and restoration of natural forest structures.
The rest of the Polish part of Białowie_ za Forest massif is managed by three forest management districts: Białowie_ za, Browsk and Hajnówka. The districts constitute a so-called Promotional Forest Complex, created in 1994, the goal of which is to promote sustainable forest management (Rykowski 1997 (EEC 1992) , i.e. an EU Special Protection Area for birds.
Over the last two decades, Polish NGOs and scientists, supported by members of national and international societies, have made attempts to increase the protection status of the managed part of Białowie_ za Forest. The first campaign in the early 1990s was partly successful. The campaigners' proposal to enlarge the national park to cover the entire Polish part of the forest was not realised. Instead, the existing park's area was doubled, and a relatively large area of the remaining forest massif (almost 24%) was assigned special protection as a nature reserve. Additionally, the managed part of the forest, belonging to the State, became a Promotional Forest Complex. The amendments were not satisfactory for proponents of increased protection, which led to successive actions aimed at changing the legal status of Białowie_ za Forest. In 2000, the decision to enlarge BNP was close to being taken, but intense protests from local people caused this decision to be postponed until a consensus with local communities could be achieved. Until now, a final decision has not been made because the local authorities and foresters managing Białowie_ za Forest adjacent to the national park are against the enlargement. Environmentalists are working on new solutions that would support better protection of the forest. One idea was to send a complaint to the European Commission relating to the Natura 2000 status of Białowie_ za Forest. Environmentalists have also initiated a dialogue with the Polish president to award the whole Białowie_ za Forest special protection status.
The interview in 2006 with the current BNP director revealed that he strongly believed in and supported a dialogue among different stakeholders. He underlined that various stakeholders were presently 'sitting at one table and talking', which was a big success, and he thought that consensus would soon be reached. However, 2.5 years after the interview with the director, the dialogue has not led to a common view among stakeholders. According to the other interviewees (scientists and environmentalists), a director of a national park in Poland is largely dependent on the current political situation and, as such, cannot take any side.
Two opposing visions for the Białowie_ za Forest
The interviews revealed a strong division into 'local' people (municipality representatives and foresters) and 'people from outside' or 'newcomers' (BNP representatives, scientists and environmentalists). This division coincides with the two sides of the conflict, with 'locals' willing to maintain the status quo of the forest management regime, and 'newcomers' wanting to increase forest protection. The main argument for increased protection of the forest espoused by the 'newcomers' was the uniqueness of Białowie_ za Forest at the European scale. They presented strong scientific evidence to illustrate the detrimental impact of the foresters' management on the forest. They did not believe in the locals' good will to protect the forest, but claimed that the locals' reluctance towards increased protection was determined strictly by economic concerns. First, as the 'newcomers' believed, foresters feared that their salaries would be much lower in the BNP than if they remained in the SF organisation. Second, since the municipal tax income from protected areas was 50% lower than from the regularly managed forest, municipalities would lose money if the BNP were enlarged. Third, according to the interviewees, many local people feared losing jobs related to forest wood resources if the BNP was enlarged. Nevertheless, the interviewed environmentalists, scientists and BNP representatives claimed that benefits from tourism activities based on ecological and landscape values of the well-protected forest would compensate for any negative impact on the local economy.
Indeed, the 'locals' believed that an enlargement of the park would increase poverty and unemployment in the region, and restrict the access of local people to wood resources. They assumed that nature-based tourism could not compensate for their losses. Municipality representatives frequently mentioned the tax money as a necessary resource to satisfy the basic needs of the local community. In addition, the 'locals' believed that protected areas were an impediment for investors, as it was more difficult to get permission for investment in or adjacent to protected areas, thereby restricting development opportunities of the region. However, the 'locals' rejected their opponents' accusation that they only cared about money, and underlined that the ecological values of the region were their concern as well.
Different understandings of what kind of management was good for the forest's biodiversity were also at the centre of the conflict. The stakeholders who wanted increased protection of the Białowie_ za Forest believed that natural processes were better for biodiversity than steering through human management. They believed that leaving the forest alone, with no intervention, would, in the long term, lead to the return of the natural forest dynamic. On the other hand, foresters maintained that 'the forest needs human influence to grow well', and that, without tending, the forest would lose its current character. Municipalities' attitudes towards foresters' management were not derived from their own ecological considerations, but were based on trust in foresters with whom they had close relations, both personal and professional. Both foresters and municipality representatives claimed that the Białowie_ za Forest has maintained its values because local people have managed it.
A fundamental difference could also be observed in the spatial scale at which the particular stakeholders perceived the case of the Białowie_ za Forest. Proponents of increased protection underlined the European and international importance of this region, and the need for large non-fragmented forest complexes for the maintenance of species with large area requirements, and as a reference landscape for restoration in other parts of this eco-region. Their opponents focused their attention on the local scale, concentrating on the particular forest district or municipality and on a traditional view of forest management, which focused on timber goods.
Discussion
Seven hundred years of implicit biodiversity protection
It is frequently mentioned in the literature that the Białowie_ za Forest and its biodiversity have survived in the near-to-natural condition until modern times due to its special status given by rulers of the area. Indeed, even if the Białowie_ za Forest was not explicitly protected for its biodiversity (i.e. composition, structure and function of the ecosystem sensu Noss (1990) ), the focus on maintaining big game for rulers' entertainment, i.e. species with large area requirements, restricting clearing for agriculture and limiting locals' access was implicitly critically important for biodiversity conservation. The present situation of the forest is very different. It has been acknowledged through scientific research that biodiversity of the Białowie_ za Forest is near-natural and thereby unique and worthy of protection to satisfy national and EU policies.
This knowledge does not make it easier to protect the biodiversity values in this forest massif. On the contrary, the management of valuable areas exclusively for their biodiversity is tricky, as people living close to valuable areas often have negative attitudes towards conservation measures (e.g. Gillingham and Lee 1999; Kaltenborn et al. 2008) . In earlier times in Poland and in other post-socialist countries, it was possible to rule local people and thus impact ecosystems in a top-down manner. By contrast, today's societies are increasingly aware of their right to make decisions about their livelihoods, and many conflicts emerge between traditional topdown decision-making and new values and concerns (Lawrence 2008) . The concept of sustainable development (WCED 1987 ) makes explicit the need to include local people in the management of natural resources (McKenzie 2004) . Furthermore, the Convention on Biological Diversity (UN 1992) underlines the necessity of including local knowledge in biodiversity conservation efforts. Yet, local people's traditional knowledge and practices linked to biodiversity conservation is most often related to pre-industrial land-use practices that supported cultural biodiversity (Angelstam 2006) , i.e. biodiversity maintained by human management practices (Moguel and Toledo 1999; Pykälä 2000; Etkin 2002 ). The situation of the Białowie_ za Forest differs because the biodiversity values that are worth maintaining are linked to natural forest dynamics and the maintenance of forest structures and species characteristic for the late-successional stages of the natural development of forest ecosystems, and not biodiversity created by human management, as claimed by the 'locals'. Thus, our study shows that local knowledge and perceptions may also be obstacles for biodiversity conservation.
Ecological scientific data is insufficient
Conventionally, practical biodiversity conservation is supposed to be guided by scientific knowledge (Bergeron and Harvey 1997; Bergeron et al. 1999; Groves et al. 2002) .
However, scientific knowledge is generally insufficient for conservation success; sincere appreciation of the social system is also necessary (Fox et al. 2006; Chan et al. 2007 ). In Białowie_ za Forest, local knowledge and emotions challenged the value of scientific knowledge for the conservation of biodiversity. Stakeholders advocating better protection of Białowie_ za Forest built their arguments on the strong scientific evidence about this ecosystem's composition, structure and function, to a large extent neglecting the local people's situation and needs, e.g. in terms of using timber. This led to conflict between scientists/environmentalists and local people. In a situation of conflict it is more difficult to co-operate in a constructive way towards biodiversity conservation. Certainly, the proponents of stricter protection frequently touched upon the question of local rural development, but they still focused on biodiversity conservation, and their approach could be summarised in one main statement: 'we must protect this forest because it is so valuable for Europe.' Such lack of real acknowledgement of local people's needs has led to severe conflict. Numerous examples illustrate that ignoring the social system may lead to intense conflict and consequently impede efficient biodiversity conservation (Stratford et al. 2000; Trakolis 2001; Capitini et al. 2004) ; the Białowie_ za Forest is not an exception. Certainly, scientifically produced knowledge is necessary, not only to be used by one group of stakeholders to 'sanctify' their claims, but also to provide a base for co-operation among conflicted stakeholders .
Deciding on a model for protection
The question of what management is needed in the Białowie_ za Forest to maintain its biodiversity touches the issue of 'naturalness'. The on-going debate on management of Białowie_ za Forest has frequently raised discussion about its 'primeval' character (Franklin 2002; Wesołowski 2005) . However, independent of being 'primeval' or not, the Białowie_ za Forest definitely represents unique biodiversity values, i.e. specialised species, characteristic old-growth forest structures and natural processes that maintain them. The Białowie_ za Forest is also the largest remnant of Central European broadleaf forest type, having presently only about 0.2% of its original area in undisturbed condition (Hannah et al. 1995) . Thus, discussion of this forest's protection should also consider the ecosystem's irreplaceable nature (Brooks et al. 2006) . Without doubt, present forestry management systems do cause biodiversity decline in the Białowie_ za Forest. However, the non-intervention model proposed by many ecologists may not be a sufficient solution to maintain biodiversity in the long term. Covering the whole forest area with strict protection will not automatically mean that the ecosystems can return to a 'natural' state, as claimed by environmentalists. Even the bestpreserved part of the Białowie_ za Forest is obviously too small for the long-term maintenance of natural processes (Marris 2008) . Active management is indispensable in this context (Nelson et al. 2008) . When dealing with small remnants of once widespread ecosystems, conservation efforts should aim at both preserving the remnants and restoring the more disturbed areas (Aronson et al. 2006) . In Białowie_ za Forest, the least disturbed core area seems to be a good ecological reference for further restoration of the surrounding forest (Honnay et al. 2002) , which is presently managed by foresters.
Local people in focus
This study indicates that there is a risk that the escalating conflict will hamper attempts to introduce a collaborative approach based on a common vision, such as the idea of restoration. To change the situation, the fundamental reasons underlying the conflict need to change. Conservationists' claims for better protection should not be continued in an authoritarian way (Wilshusen 2002) . The uniqueness of the Białowie_ za Forest at the European level does not automatically mean that local people will be willing to protect it, particularly in a situation where they, to a large degree, depend on local natural resources (Silori 2007) . Similarly, Tonder and Jurvelius (2004) found that local people's attitudes towards nature conservation are determined by their dependence on local natural resources. This is also consistent with studies on attitudes to biological diversity and attitudes to sustainable development as a whole (e.g. Lindström and Küller 2008) .
In Białowie_ za Forest various factors related to local livelihoods influence the attitudes of 'locals' and, as a result, impede successful conservation of forest biodiversity. To resolve the existing conflict, and consequently improve possibilities for co-operation towards common aims, stakeholders in favour of increased protection must not only acknowledge these factors, but also take real action to overcome them. Fear of both significant opportunity costs (James et al. 2001 ) and loss of tax income was clearly demonstrated by 'locals' in the Białowie_ za Forest case. The perception of high costs connected to biodiversity conservation easily impedes pro-conservation behaviour (Gardner and Stern 2002) .
Even if not always explicitly stated, the effects on the local economy were what most concerned the 'locals'. In the present legal situation, enlarging the BNP would mean high costs for local communities. Concrete actions to overcome this problem would be to: (1) change legislation in a way that would provide incentives for biodiversity conservation; (2) find money (e.g. from the EU) to compensate local people for their costs of biodiversity conservation; (3) find ways other than money to compensate 'locals' (e.g. the proposed restoration management could be carried out by qualified foresters, who would in this way not lose their jobs, even if the park were enlarged); and (4) encourage business development based on methods other than traditional material forest values (Mantau et al. 2001) . It is also of great importance that local people appreciate the opportunities for development based on increased biodiversity conservation. An inclusive learning process could be initiated to implement actions that aim at both biodiversity conservation and local people's welfare.
In addition, education of the 'locals' on biodiversity conservation, based on modern ecological scientific knowledge is necessary. Education should stress the importance of natural processes in the forest, the necessary amounts and qualities of habitat structures, the need to consider multiple spatial scales in conservation planning, and the idea of ecosystem restoration. The operational management approach, such as the restoration concept, could become an excellent platform for mutual understanding of all relevant stakeholders.
Trust building
Any campaign or education effort, as well as building a common management vision by learning, is unlikely to be successful in the current situation characterised by a lack of trust between different groups of stakeholders. Thus, mechanisms to enhance trust-building and good governance (Baker 2006) , such as collaboration characterised by participation, equity and benefit-sharing (White et al. 2005; Young et al. 2005) , should be introduced. All of the actions aimed at compensation of protection costs for local people should be designed in co-operation with the 'locals', or even better, with all relevant stakeholders. It has been shown that stakeholder-driven protection actions are more likely to be successful than actions that do not take into account the interests of local communities (Taylor 2009 ). Use of participatory methods to solve conservation issues has thus gained importance in recent years (Š vajda 2008) . Such a bottom-up approach does not actually mean that local people should be given exclusive power to decide the future of the Białowie_ za Forest. Local people's knowledge and their ability to maintain natural resources should not be idealised (Rannikko 1999; Stenseke 2009 ), and one should not naively believe in a consensus and win-win solutions (Büsher 2008 ). There will always be losers and winners, but the challenge is to design solutions in a way that both sides gain as much as possible.
Conclusion: what can be learned from the Białowie_ za Forest case?
The case of the Białowie_ za Forest is just one example of conflicts between conservation and local people's needs found throughout Europe. The case of the Białowie_ za Forest (and other similar cases) can be considered on two levels. First, it is about what we want to protect and how we want to protect it. Second, it refers to relations between the main opponents.
Discussions on biodiversity conservation, and economic calculations on how to maintain biodiversity in the most effective way, often end up with conclusions that what we should conserve are biodiversity hotspots, i.e. simplifying, places where species are most abundant (e.g. Gaston and David 1994) . However, to maintain biodiversity, species, ecosystems providing habitats and processes need to be considered (Noss 1990; Angelstam and Dönz-Breuss 2004) . The implementation of biodiversity conservation policies therefore requires that forests such as Białowie_ za are maintained through appropriate protection, management and restoration. Ecological restoration, in particular, needs to be seriously taken into account in places such as Białowie_ za.
Second, in aiming at biodiversity conservation in densely populated Europe, people should be the centre of attention. The case of the Białowieza Forest clearly illustrates the situation in which a long-term emotional conflict causes factors that are important (in this case, governance and management of the forest landscape) to disappear behind the endless struggle of the opponents. Thus, to maintain biodiversity in an efficient way, both social and ecological systems need to be considered, and relations characterised by trust among relevant stakeholders should be actively encouraged.
